Thank you for submitting your manuscript for consideration by the EMBO Journal. We sent your manuscript to three referees, and have now received the comments from two of them. The third report is still outstanding, but since it is not clear at this point whether the referee will return his/her report, and since the other two are in clear agreement, we are taking a decision now in order to save you from a further loss of time.
As you will see, both referees are positive about your work, and recommend publication -pending satisfactory revision. Their reports are explicit, so I do not need to go into detail here, and I hope that you should be able to address the (relatively minor) concerns raised without too much difficulty. If and when we receive the comments from the third referee, I will of course forward these on to you and may ask you to address any points raised.
I should add that it is EMBO Journal policy to allow only a single round of revision, and acceptance of your manuscript will therefore depend on the completeness of your responses in this revised version. When preparing your letter of response to the referees' comments, please bear in mind that this will form part of the Review Process File, and will therefore be available online to the community. For more details on our Transparent Editorial Process, please visit our website: http://www.nature.com/emboj/about/process.html
We generally allow three months as standard revision time. As a matter of policy, competing manuscripts published during this period will not negatively impact on our assessment of the conceptual advance presented by your study. However, we request that you contact the editor as soon as possible upon publication of any related work, to discuss how to proceed. Should you foresee a problem in meeting this three-month deadline, please let us know in advance and we may be able to grant an extension.
Thank you for the opportunity to consider your work for publication. I look forward to your revision.
Yours sincerely, Editor
The EMBO Journal REFEREE REPORTS Referee #1 (Remarks to the Author):
In this study Harner et al., have exploited a chimeric protein consisting of GFP fused to the Nterminus of Tim23 to identify that a protein can tranlsocate the outer memebrane or be laterally released into the outer membrane (presumably) from the same TOM channel. The authors show that the construct can translocate the outer membrane at higher growth temperatures, while at lower temperatures, the construct is laterally released into the outer membrane and is no longer associated with the TOM complex. The conclusions bring to question whether the pore in Tom40 acts as the translocation channel or whether the channel consists of the sides of multiple Tom40s in contact with one another. While the authors do not address this, they do provide a discussion piece that outlines the merits of either model (although I think this could be expanded upon). While one might argue that no mechanistic insights into how the TOM complex actually behaves as an insertase has been provided, I believe that the work is nevertheless compelling and could be published in The EMBO Journal. In fact, the strength of the work lies in its simplicity.
Areas that the authors should address are listed below: 1. Figure 2a : the authors should verify that the construct has indeed translocated across the outer membrane at higher temperatures (rather than for example aggregating at the surface) by performing the swelling, PK and TX-100 experiments shown in Fig 1. 2. Figure 5 A-E -what do the error bars in the graph represent? Figure 5 G-K -no error bars are present on the graphs. Are these experiments statistically significant? 3. Additional controls are needed in the last (and most important) figure: a. It is important that the expression levels for all constructs are shown to be similar -otherwise this may impact on the association with the TOM complex. b. The presence of the intact TOM complex should be verified in mitochondria from all strains (e.g. by blue native electrophoresis). c. The authors need to show that the new constructs all have the GFP domain facing the cytosol and the Tim23 domain is anchored in the inner membrane. d. Given that Tom22 is a native subunit of the TOM complex (and the anchor glues the TOM complex) while Mim1 is involved in the biogenesis of TOM, it would be more appropriate to address lateral release from the TOM complex and into the membrane by utilising an alternative OM anchor, such as Fis1 (i.e -GFP-Fis1TMS-delta 20Tim23). In this way, one would expect that the association with the TOM subunits would be the same as for the GFP-Tim23 construct. 4. The discussion could focus a little more on the aspect of lateral release from the TOM complex and discuss the rationale behind each of the models more. The authors should also indicate why they suggest N-and C-terminal beta strands might open and how they would perceive this to be triggered (I believe this is an unlikely scenario but I would appreciate the authors' rationale). They should also indicate that the structure is modelled on the VDAC1 structure.
Referee #2 (Remarks to the Author):
The TOM channel is thought to be responsible for the translocation of almost all nuclear-encoded mitochondrial proteins across the MOM. However, if it has the capacity to open laterally and release proteins into the MOM is not known; its involvement in the MOM integration of proteins unrelated to the TOM complex is under debate. The authors addressed this using fusion protein of GFP and Tim23 whose N-terminal segment can reversibly insert into the MOM. They demonstrated with nicely controlled experimentation that the TOM channel can release the GFP-flanking segment laterally into the MOM depending on the growth temperature, composition of the growth medium, and properties of the GFP-flanking segment. These results revealed a previously undefined function of the TOM channel, although the authentic MOM proteins that are integrated by this mechanism are not yet known. I have only several comments as follows.
(1) Import of preproteins shown in Fig.5 should be analyzed for the mitochondria shown in Fig.6B and C (or D) to further strengthen the authors' view. Growth phenotype of the cells expressing the constructs shown in Fig. 6B -D would also be informative.
(2) Levels of free TOM complex in the mitochondria isolated from GFP-Tim23↑ and GFPTom22sol-delta20Tim23 expressed cells (at 24 o C) should be analyzed by BN-PAGE.
(3) Properties of the N-terminal 20 residue sequence of Tim23 in lateral release into the MOM should be discussed comparing with those of Tom22TMS and MimTMS.
Minor point Fig.1 : GFP fragments were not detected in lanes 2 and 3, why? Here, whole mitochondrial digests should be analyzed by WB.
1st Revision -authors' response 01 June 2011
We thank the reviewers for their thoughtful comments which definitely have helped to improve our manuscript. In the following we deal point-to-point with the issues raised.
In this study Harner et al., have exploited a chimeric protein consisting of GFP fused to the Nterminus of Tim23 to identify that a protein can tranlsocate the outer memebrane or be laterally released into the outer membrane (presumably) from the same TOM channel. The authors show that the construct can translocate the outer membrane at higher growth temperatures, while at lower temperatures, the construct is laterally released into the outer membrane and is no longer associated with the TOM complex. The conclusions bring to question whether the pore in Tom40 acts as the translocation channel or whether the channel consists of the sides of multiple Tom40s in contact with one another. While the authors do not address this, they do provide a discussion piece that outlines the merits of either model (although I think this could be expanded upon). While one might argue that no mechanistic insights into how the TOM complex actually behaves as an insertase has been provided, I believe that the work is nevertheless compelling and could be published in The EMBO Journal. In fact, the strength of the work lies in its simplicity.
Areas that the authors should address are listed below:
Figure 2a: the authors should verify that the construct has indeed translocated across the outer membrane at higher temperatures (rather than for example aggregating at the surface) by performing the swelling, PK and TX-100 experiments shown in Fig 1.
We have performed this experiment and included it as Fig. S1A 
Figure 5 A-E -what do the error bars in the graph represent? Figure 5 G-K -no error bars are present on the graphs. Are these experiments statistically significant?
We apologize, the error bars were present in a previous version of the figure and are now included again. The error bars show that data were averaged from at least three independent experiments.
Additional controls are needed in the last (and most important) figure: a.
It is important that the expression levels for all constructs are shown to be similar -otherwise this may impact on the association with the TOM complex. We agree with this point of the reviewer and have added the requested information in Fig. S4B b.
The presence of the intact TOM complex should be verified in mitochondria from all strains (e.g. by blue native electrophoresis).
We have included the relevant information as Fig. S4C in the revised version. 
c. The authors need to show that the new constructs all have the GFP domain facing the cytosol and the Tim23 domain is anchored in the inner membrane.
We have added the requested data in Fig. S4A . OM anchor, . In this way, one would expect that the association with the TOM subunits would be the same as for the GFP-Tim23 construct. We thank the reviewer for this suggestion and have considered carefully using constructs with Cterminal anchor proteins. We are still not convinced that the result of such an experiment would allow a solid conclusion. Either way the answer turns out to be, the critics will argue that this does not allow a firm conclusion because the pathway taken by C-terminally anchored outer membrane proteins is different since they do not use the TOM complex, as published before.
d. Given that Tom22 is a native subunit of the TOM complex (and the anchor glues the TOM complex) while Mim1 is involved in the biogenesis of TOM, it would be more appropriate to address lateral release from the TOM complex and into the membrane by utilising an alternative

4.
The discussion could focus a little more on the aspect of lateral release from the TOM complex and discuss the rationale behind each of the models more. The authors should also indicate why they suggest N-and C-terminal beta strands might open and how they would perceive this to be triggered (I believe this is an unlikely scenario but I would appreciate the authors' rationale). They should also indicate that the structure is modelled on the VDAC1 structure. We have expanded the discussion on this point as suggested by the reviewer. The reviewer raises an extremely interesting question. We believe that there is increasing evidence for the bacterial SecYEG translocase, for the Sec61 translocase and for the mitochondrial TIM23 translocase that the protein conducting channels can open laterally and that the release of polypeptide segments is governed by the equilibrium distribution of those segments between the channel environment and the hydrophobic lipid phase of the membrane. Thus, there might be very rapid opening and closing reactions of the channel, an equilibrium reaction determined by the binding forces of the lateral gate and an equilibrium reaction of the lateral movement of the translocating chain. In such a view everything would depend on the free energies of the respective motions. Still, the situation is obviously more complicated since e.g. the mitochondrial TIM23 complex can mediate lateral release of a potential transmembrane segment present in a translocating chain into the inner membrane, but also complete translocation into the matrix for further action of the OXA1 complex, to insert this transmembrane segment into the inner membrane from the matrix side. Apparently, the TOM complex is not as simple in its function as believed and it is as dynamic as the other translocases investigated in much more detail. (1) Import of preproteins shown in Fig.5 should be analyzed for the mitochondria shown in Fig.6B and C (or D) to further strengthen the authors' view. Growth phenotype of the cells expressing the constructs shown in Fig. 6B -D would also be informative. We followed the advice of the reviewer and have performed the relevant experiment. It is now included as Fig. 6F .
(2) Levels of free TOM complex in the mitochondria isolated from GFP-Tim23&#x2191; and GFPTom22sol-delta20Tim23 expressed cells (at 24 o C) should be analyzed by BN-PAGE. We have performed the experiment, see Reviewer 1, point #3b. 
